The MAPs provide opportunities for developing a variety of safe and cost effective, prophylactic, and curative medicines for a number of maladies. It is estimated that the primary health care of over 80 per cent of the world's population still depends on plant based traditional medicines (WHO, 2002). Growing consciousness about health and side effects of modern medicines has again set the stage for innovation and use of herbal medicines. Evidence shows that the total domestic potential for crude drugs and oil extracts in India is worth Rs 3 billion, of which the requirements of over-the-counter products. Realizing the vast untapped potentials of MAPs and impediments in their development. ATMA has follwoed a systematic approach while taking MAPs for pilot testing. It made assessement about the local conditions and requirements, and demand for MAPs; strengthened capacity by traing various stakeholders; played role in supporting individuals and institutions; developed relevant literature in local language; emphasized on group approach by organizing the growers; encouraged cultivation through the organized sector with linking the unorganized farmers; and evolved a pricing mechanism with buy back arrangement with partner industry under public-private partnership(PPP). The present study tries to outline some of the steps taken to promote MAPs in Bihar for better income to the farmers.
Introduction
The history of cultivation and use of medicinal and aromatic plants (MAPs) in India is quite ancient. In one way or other, many of these plants have been an integral part of Indian health and livelihood systems. The MAPs provide opportunities for developing a variety of safe and cost effective, prophylactic, and curative medicines for a number of maladies. It is estimated that the primary health care of over 80 per cent of the world's population still depends on plant based traditional medicines (WHO, 2002) . Growing consciousness about health and side effects of modern medicines has again set the stage for innovation and use of herbal medicines. The global market for herbal products is continuously expanding and it is expected to touch the mark of US$ 5 trillion by the year 2050, from the US$ 62 billion in 2004 (Purohit and Vyas, 2004 ). Despite being a major player, the share of India in global trade of MAPs is merely 0.5 per cent, whereas the countries, like China exports plants and raw drugs, therapeutics and other MAPs worth Rs 18,000 crores annually (Singh, 2005) . India has one of the richest sources of many kinds of MAPs but it has achieved only a limited success in tapping the potentials of these plants because of low level of awareness among the farmers about the economic potential and returns (Purohit, 2004 , Singh et al. 2007 , Singh, 2008 , Singh, 2009 ) from these plants.
Economic Potentials of MAPs
Estimates show that that the potential returns to farmer from cultivation of medicinal plants are quite high (Nautiyal, 1995; Rao and Saxena, 1994) . The cultivation of certain high altitude Himalayan herbs could fetch products price anywhere between Rs. 7,150 to 55,000 per hectare (Nautiyal, 1995) . Although it is not clear that at which stage of the marketing chain these prices are paid but it is obvious that despite varying returns production of medicinal plants could raise the income of farmers to a great extent. Rao and Saxena (1994) reported an average annual income of Rs. 120,000 per hectaec through mixed cropping of high altitude medicinal herbs. Even the low altitude MAPs assume signicant economic importance and can be judiciously cultivated to bridge the current gap between demand (40 thousand tons) and supply (20 thousand tons) is estimated to be 40,000 to 200,000 tons, which is expected to rise to 152,000 to 400,000 tons by 2005 (Planning Commission, 2000 & CRPA, 2001 to improve the income and status of the rural farm household.
The demand for medicinal plants in India, to meet both domestic and export market, comprising of 162 species, is expected to increase at about 15 to 16% between 2002 16% between and 2005 16% between (CRPA, 2001 . Evidence shows that the total domestic potential for crude drugs and oil extracts in India is worth Rs 3 billion, of which the requirements of over-the-counter products. Including cosmetics and ethical and classical formulations, are of Rs 1.2 billion each; whereas traditional medicines of Vaidyas and hme reedial formulations acount for about Rs. 400 million and 200 million, respectively (Exim Bank, 1997) . Medicinal plants cultivation and management therefore, could become highly remunerative both in financial and economic terms for the small-scale growers. Not only the plants are in increasing demand by major herbal drug industries as an essential raw material of their drugs, but also its collection, production, processing, packaging and transportation requires high labor input, which can create job lead growth in job-starved state of Bihar.
Collection from wild and selective harvesting in addition to primary processing is mostly done manually, and even at the secondary and tertiary levels, MAPs have substantial labour requirements. Moreover, not only do MAPs-based industries expand jobs, enhancing traditional uses through value added processing can increase cash earnings to the local people.
Expanding world markets for MAPs are further opening up new vistas of opportunities.
So far, Germany has been the largest market for MAPs but now the European market is growing rapidly at the rate of over 4% per annum for herbal remedies and even faster for herbal supplements. The size of European market for herbal supplements is estimated at over US$ 2.7 billion and for herbal remedies, a further US$ 0.9 billion. The US herbal market is, though nearing saturation but it is expected to peak at US$ 6-8 billion in the next few years. Thus the global demand for medicinal plants is expected to expand continuously, fuelled by the growth of sales of herbal supplements and remedies. Their basic uses in medicine will continue in the future, as a source of therapeutic agents, and as raw material base for the extraction of semi-synthetic chemical compound such as cosmetics, perfumes and food industries. All these pose a unique opportunity for India to penetrate deep into the world market to harness the untapped potentials of MAPs.
Multi-faceted Importance of Medicinal and Aromatic Plants

What are medicinal plants?
A considerable number of definitions have been proposed for the term 'medicinal plant'.
According to the World Health Organization, "a medicinal plant is any plant which, in one or more of its organs, contains substances that can be used for therapeutic purposes, or which are precursors for chemophar-maceutical semi synthesis".
This definition allows for a distinction between the already known medicinal plants whose therapeutic properties or character as a precursor of certain molecules have been established scientifically, and other plants used in traditional medicines and regarded medicinal, but which have not yet been subjected to thorough scientific study.
Plants for Health
Today's healthcare systems rely largely on plant material. Much of the world's population depends on traditional medicine to meet daily health requirements, especially within developing countries. Use of plant-based remedies is also widespread in many 
Environmental Perspective
The growing apathy toward products made from chemical products becoming ethically unacceptable. This has created new markets for quality, certified and organic herbal products. Medicinal plants have the potential to fill these needs as they provide green health alternatives and a number of other eco-friendly products of domestic and industrial usage. Found as trees, shrubs, grasses and vines, these plant species abundantly growing in the plains of Bihar. Its entry into the world food and drug market as the environment friendly botanical products is looked upon as an emerging and new opportunity. The development of medicinal plants-based economic incentives is being increasingly applied to enlist greater participation of people in conservation of forest ecosystem.
Potential of Equitable Commercialization
The HMAP sub-sector has immense potential as the sustainable commercialization can benefit farmers and industry both by providing higher price and by opening up national and global markets for new products from the region. Private sectors stand to benefit by ensuring sustainable supply of quality raw materials to benefit their industry and trade if they can be facilitated to build partnerships with farmers. Many of the species are shade tolerant and others are climbers, trees, shrubs and herbs that can be grown in different configurations of crop geometry.
Trade and Enterprise Development
The demand for medicinal plants in India -to meet both domestic and export marketcomprising 162 species, is expected to increase at about 15 to 16% between 2002 (CRPA, 2001 . Medicinal plants cultivation and management therefore, can become highly remunerative both in financial and economic terms for the small-scale growers.
The current gap between demand and supply is estimated to be 40,000 to 200,000 tons, which is expected to rise to 152,000 to 400,000 tons by 2005 (Planning Commission, 2000 & CRPA, 2001 ). Not only the plants are in increasing demand by major herbal drug industries as an essential raw material of their drugs, but also its collection, production, processing, packaging and transportation requires high labor input, which can create employment in job-starved state of Bihar. Collection from wild and selective harvesting in addition to primary processing is mostly done manually, and even at the secondary and tertiary levels, med-plants have substantial labour requirements. Moreover, not only do HMAP-based industries expand jobs, enhancing traditional uses through value added processing can increase cash earnings to the local people.
World Market Trends
The European market for herbal supplements is estimated at over US$ 2.7 billion and for herbal remedies, a further US$ 0.9 billion. Germany is by far the largest market. The market is growing rapidly at over 4% per annum for herbal remedies and considerably faster for herbal supplements. The US herbal market is nearing saturation and is expected to peak at US$ 6-8 billion in the next few years. Demand for medicinal plants is expected to continue to expand rapidly, fuelled by the growth of sales of herbal supplements and remedies. Their basic uses in medicine will continue in the future, as a source of therapeutic agents, and as raw material base for the extraction of semi-synthetic chemical compound such as cosmetics, perfumes and food industries.
Domestication and Cultivation of HMAP
Some of the practical applications integrating medicinal plants into traditional farming systems have taken an obligate relationship in backstopping upland agriculture. Other important opportunities and advantages of cultivating HMAPs include ease of their incorporation in the existing cropping systems due to availability of a large number of species and choice of plant types. Cultivation of carefully selected species as a mixed, inter or companion crop in agro and farm forestry conditions following a soil-improving crop rotation is highly feasible livelihood enhancing activities in Bihar. However, this will require an improved input and service delivery system including marketing, and post harvest technologies. Cultivation needs to be done on a business platform by a chain of small and micro-enterprise-based groups and individuals. In order to achieve an economy of scale and desired impact, it may need to be concentrated in selected pockets in an intensive manner as cluster of activities and micro-enterprises.
Stakeholder's participation
Local communities, especially weaker and marginalized groups or ethnic minorities need to be involved in planning, designing, development and implementation of the research activities and learning studies in the project. The NGOs and GOs should consult and work with community-based organizations and engage them into participatory process to involve collectors, producers and traders including ultimate users, women and disadvantaged groups in project implementation. In each of the selected villages or communities, stakeholder represented CBO, NGO or PRI should implement and/or supervise the execution of projects. Their involvement from the very beginning of the project development process is expected to enhance people's participation in the project and provide benefit to a wide range of users.
Marketing Perspective
In order to understand the complex market and marketing related issues, marketrelated information, scooping of problems & opportunities, successful case studies with `good practice' tag need to be surveyed and studied to develop a marketable product portfolio. The tool proposed is value-chain or Production-to-Consumption & Marketing (PC&M) model. The outcome of these studies can be useful to plan equitable commercialisation, identify potential small & micro enterprises, and assess available raw material resources and product mix.
Steps taken
Taking cognizance of such enormous and grossely untapped potentials of MAPs, the Ministry of Agriculture is also a commendable step that supports production to processing as well as training of the farmers with limited financial assistance. Table 1 shows details of area, production and yield of various aromatic plants in in Bihar. It is obvious that cultivation of medicinal plants is quite limited and only 2410 ha of land was under cultivation of these plants. Among different commercially growing species of aromatic plants, mentha and lemon grass have emerged as the major players and shared 95 per cent in total area and production of aromatic plants in the state. (Singh, 2007) . Impetus in terms of planning, funding, production, processing, and strong market linkage is essential to harness the potentials of commercial production of MAPs. • Gurmar (Gymnema sylvestris)
Current status
• Sarpgandha (Rauvolfia serpentine)
• Kalmegh (Andrographis paniculata)
• Kalihari ( Gloriosa superba)
• Brahmi (Centella asiatica)
• Buch (Acorus calamus)
• Pippli (Piper longum)
• Shatawari (Asparagus racemosum)
• Chitrak (Plumbago zeylanica)
Aromatic Plants Suitable for Selective Commercialization in Bihar
• Lemon grass (Cymbopogon fleuosus)
• Palma rosa (Cymbopogon martinii)
• Java citronella (Cymbopogon winterianus)
• Mentha (Mentha arvensis)
• Tulsi (Ocimum basilicum)
• Vetiver (Vetiveria zizanioides)
Bio-Partnership to link Rural Communities with Industry
Links established with growers, traders, processors and consumers at different levels in a value-chain or production-to-consumption system framework. Equitable Bio-partnership arrangements between processing and marketing; health-care companies and communitybased organizations developed to ensure dependable markets for the producers and quality supply for the industry. Industries have shown interest in direct collaboration with producer groups/associations and many are committed to a fair and ethical commercialisation.
Response from the Farmers
Presently 
Future Strategies
Though commercial cultivation of some of the species of MAPs are picking up in the state but still a lot of efforts are required to observe the real impacts of their cultivation (Singh, et al. 2007 , Singh, 2009 . Impetus in terms of planning, funding, production, processing, and strong market linkage is essential to harness the potentials of commercial production of MAPs. Formal bio-partnerships between certified farmers and Ayurvedic pharmaceutical companies, like Baidyanath Ayurved Bhawan, Patna; Ayurved Shri Herbals Ltd, Ahmedabad, Fragrance Herbs, Patna needs to be explored. The arrangement should ensure farmers with a guaranteed market and a fixed fair price for their harvest, in exchange for exclusive rights to the produce as the sole buyer.
